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(54) Balloon attachment at catheter tip 

(57) An intravascular medical catheter 10 and 
method of manufacturing a medical catheter are pro- 
vided herein. The medical catheter includes a guidewire 
shaft 14. a sleeve 18, and a balloon 16. The sleeve is 
attached to the guidewire shaft while a distal tail 20 of 
the balloon is thermally bonded to the sleeve. Because 
of the sleeve, the distal tail of the balloon can be ther- 
mally bonded even if the guidewire shaft is made of a 
material which is thermally incompatible with the bal- 
loon. Thus, for example, a medical catheter can be 
made with an HDPE guidewire shaft and a balloon 
made of PEBA, PET, Polyufethane. or Nylon. The 
resulting medical catheter has a catheter tip which is 
durable, flexible, and has a relatively low profile for good 
tracking in the body vessel and good lesion crossing. 
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Description 

[0001 ] The present invention relates to an intravascu- 
lar medical catheter and a method of manufacturing an 
intravascular medical catheter More specifically, the 
present invention relates to a medical catheter having 
good guidewire movement and tracking, as well as good 
tip flexibility and durability. 

[0002] Percutaneous transluminal coronary angi- 
oplasty (hereinafter "angioplasty! is a procedure used 
to treat a stenosis within a body vessel of a human 
being. A medical catheter having an inflatable balloon 
attached to a catheter shaft and a guidewire shaft is 
commonly used during the angioplasty procedure. First, 
the guidewire shaft and balloon are advanced over a is 
guidewire which is positioned within the body vessel 
until the balloon is oijacent to the stenosis. Subse- 
quently, the balloon is inflated. This causes the site of 
the stenosis to compress into the arterial wall and the 
body vessel to dilate. 20 
[0003] In recent years, there has been a continuing 
effort to improve the performance characteristics of 
medical catheters. Unfortunately, the design of most 
existing medical catheters has always involved trading 
off various performance characteristics. For example. 25 
many physidans prefer the guidewire movement/track- 
ing of a guidewire shaft made of high density polyethyl- 
ene ("HOPE") instead of a guidewire shaft made of 
Polyether Block Amide ("PEBA"), Polyethylene Tereph- 
thalate (TEr), or Nylon. However, a balloon made of 30 
HOPE, in many instances, may not have satisfactory 
inflation or pressure characteristics. In fact, for some 
applications, balloons made of PEBA, PET, or Nylon 
provide superior inflation and pressure characteristics. 
Because PEBA, PET, and Nylon can not be thennally 
bonded to HOPE, it is often necessary to use an adhe- 
sive to bond a PEBA, PET, or Nylon balloon to a HOPE 
guidewire shaft. Unfortunately, the adhesive bond at the 
catiieter tip has a relatively large profile, and is relatively 
stiff. As a result thereof the medical catheter is relatively 
difficult to manoeuvre because the catiieter tip does not 
track well in tiie body vessel. 
[0004J One attempt to solve this problem involves uti- 
lizing tiie same or ttiermally compatible materials for the 
guidewire shaft and tfie balloon, so tiiat the balloon can 
be tfiermally bonded to the guidewire shaft. The thermal 
bonding results in a high strength, durable, flexible, tran- 
sitionlessi and low profile catheter tip. For example, 
Guidant, located in Temecula, California, manufactures 
a medical catiieter having a balloon and guidewire shaft 
which are made of nylon. However, this device is not 
entirely satisfactory because physicians typically prefer 
a guidewire shaft made of HOPE. 
[0005] Anottier attempt to solve this problem involves 
the co-extrusion of the guidewire shaft with an inner 
tube made of HDPE and an outer shell made of nylon. 
Subsequentiy a nylon balloon can be thermally bonded 
to the nylon outer shell. Unfortunately, the co-extruded 



guidewire shaft can be more difficult to manufacture and 
delamination of the co-extruded guidewire shaft may 
oocur. 

[0006] In light of the above, it is an object of the 
s present invention to provide an improved medical cath- 
eter which utilizes a guidewire shaft made of HDPE 
regardless of the material utilized for the inflatable bal- 
loon. Another object of the present invention is to pro- 
vide a medical catheter having good guidewire 
. 10 movement and tracking, as well as a catheter tip having 
a low profile, and good strength, flexibility and durability 
characteristics. Still anottier object of ttie present inven- 
tion is to provide a medical catiieter having a distal tail 
which is thermally bonded and transitionless. 
[0007] The present invention is directed to a medical 
catheter useful for an angioplasty procedure which sat- 
isfies ttiese objectives. 

[0008] According to a first aspect, ttie present inven- 
tion provides a medical cattieter adapted for use wittiin 
a body vessel witti a guidewire, the medical catheter 
comprising: 

a guidewire shaft having a guidewire lumen which is 
adapted to receive tiie guidewire: and 
an inflatable balloon having a distal tail; character- 
ised by 

a sleeve attached to the guidewire shaft: and 
wherein 

tiie inflatable balloon distal tail is thermally bonded 
to ttie sleeve to attach the distail tail of ttie balloon to 
ttie sleeve. 

[0009] According to a second aspect, there Is pro- 
vided a method for manufacturing a medical catheter 
35 which is adapted to be inserted within a body vessel, 
the method conp-ising ttie steps of : 

providing a guidewire shaft having a guidewire 
lumen (46) which is adapted to receive a guidewire: 
40 attaching a sleeve to the guidewire shaft: and 

ttiermally bonding a distal tail of an inflatable bal- 
loon to ttie sleeve to sealingly affix tiie distal fail to 
tiie sleeve. 

45 [001 0] As provided in detail below, tiie thermal bond- 
ing of the distal tail of the balloon to ttie sleeve results in 
a high sti-ength, low profile, flexible, and transitionless 
catheter tip. Further, because of this unique design, a 
guidewire shaft made of HDPE can be utilized regard- 
50 less of ttie material utilized for ttie balloon. Therefore, 
ttie material utilized for ttie guidewire shaft and tiie 
material utilized for tiie inflatable balloon can be partic- 
ularly tailored to suit the preferences of ttie physician. 
[0011] As used herein, tiie term "ttiermal bonding" 
55 Shall mean tiie bonding of two mated polymer materials, 
upon ttie application of heat. The term "ttiermally com- 
patible" shall mean the condition where two mated pol- 
ymer materials, upon the application of heat, bond 
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together with no discernible interface. i.e., they are mis- 
cible. Polymers which are identical are thermally com- 
patible. However, the polymers do not have to be 
identical to be thermally compatible. For example, a 
higher durometer material is thermally compatible to a 5 
lower durometer of the same material. 
[0012] As used herein, the term Ihermally inconrpat- 
ible" shall mean the condition where two mated polymer 
materials, upon the application of heat, form distinct 
phases at their interface and crystallize independently 
of each other. 

[0013] Because of the sleeve, the catheter tip can be 
thermally bonded, even though the guidewire shaft is 
made of a guidewire shaft material which is not ther- 
mally conrpatible with a balloon material which is uti- 
lized for the balloon. For example, the guidewire shaft 
material can be a high density polyethylene ("HOPE") 
while the balloon material and the sleeve material can 
be PEBA, PET, Nylon, Polyurethane, or blends thereof. 
As the result of the th^mal bond between the sleeve 
and the balloon, the balloon is easier to move in the 
body vessel, commonly referred to herein as "improved 
tracking." Further, the inflatable balloon is easier to 
move past the lesion in the vessel, commonly referred 
to as "improved lesion crossing characteristics." 
[0014] In one embodiment of the present invention, an 
adhesive is positioned between the guidewire shaft and 
the sleeve to sealingly affix the sleeve to the thermally 
incompatible guidewire shaft. In a second embodiment 
of the present invention, the sleeve Is compression 
bonded to the thermally incompatible guidewire shaft. In 
the second embodiment, because the sleeve and the 
guidewire shaft are thermally incompatible, heating of 
the sleeve and guidewire shaft merely results in the 
sleeve being compressed against the guidewire shaft. 
In this embodiment, an adhesive can cover the proximal 
end of the sleeve and a portion of tiie guidewire shaft to . 
inhibit peeling of tiie sleeve away from tiie guidewire 
shaft. 

[001 5] In a third embodiment, the guidewire shaft and 
sleeve are thermally compatible and the sleeve can be 
thermally bonded to the guidewire shaft. In this embod- 
iment, the sleeve and guidewire shaft can be made of a 
polymer having a different durometer. For example, a 
lower durometer material can be used for the sleeve 
while a higher durometer of the same material can be 
used for the guidewire shaft. Therefore, the sleeve is 
more flexible than the guidewire shaft. The resulting 
medical catheter has a flexible catheter tip to enhance 
tracking and lesion crossing, and a guidewire shaft with 
appropriate column strength. 

[0016] tmportantiy, the medical catheter provided 
herein has good guidewire movement and tracking, 
good vessel tracking and lesion crossing characteris- 
tics, and good tip strength and durability characteristics. 
[0017] The novel features of this invention, as well as 
the invention itself, botii as to its structure and its oper- 
ation, will be best understood from tiie accompanying 



drawings, taken in conjunction with the accompanying 
description, given by way of example only, and in which 
similar reference characters refer to similar parts, and in 
which: 

Figure 1 is a perspective view, in partial cutaway, of 
a medical catiieter having features of tiie present 
invention; 

Figure 2 is a perspective view of the medical cathe- 
ter positioned witiiin a patient: 
Rgure 3 is a cross-sectional view of a portion of 
one embodiment of the medical catiieter; 
Figure 4A is an enlarged, cross-sectional assembly 
view of tiie medical catheter of Figure 3; 
Figure 4B is an enlarged, aoss-sectional view of 
the medical catheter taken from Rgure 3; 
Figure 5A is an enlarged, cross-sectional assembly 
view of a portion of a second embodiment of a med- 
ical catiieter having features of tiie present inven- 
tion; 

Figure 5B is an enlarged, cross-sectional view of a 
portion of the medical catheter of Figure 5A; 
Figure 6A is an enlarged, cross-sectional assembly 
view of a portion of a tiiird enlbodiment of a medical 
catheter having features of tiie present invention; 
and 

Rgure 6B is an enlarged, cross-sectional view of a 
portion of tifie medical catiieter of Figure 6A. 

[0018] Referring to Figure 1, a medical catheter 10 
having features of the present invention includes a cath- 
eter shaft 12. a guidewire shaft 14. an inflatable balloon 
1 6, and a tubular sleeve 1 8 (shown in phantom in Figure 
1). As provided in detail below, tiie tubular sleeve 18 fits 
over a portion of the guidewire shaft 14 and is ttiermally 
bonded to a distal tail 20 of the inflatable balloon 16. 
Because the balloon 16 is thermally bonded to the 
sleeve 18 instead of bonded with an adhesive 60 to tiie 
guidewire shaft 14, a tip 22 of the medical catheter 10 
has a lower profile and better strength, durability, and 
flexibility characteristics. Furtiier, because of the sleeve 
18, tiie medical catheter 10 can utilize a guidewire shaft 
14 made of HOPE for preferred movement and tracking 
over a guidewire 24 (shown in Figure 2) witii a thermally 
incompatible balloon 16. 

[001 9] As illustrated in Figure 2, a portion of the med- 
ical catiieter 10 and tiie guidewire 24 can be positioned 
in a body vessel 26 of a patient 28 during an angioplasty 
procedure. The location of entry into tiie patient 28 and 
tiie location of the inflatable balloon 16 illustrated in Fig- 
ure 2 is merely exemplary. 

[0020] The catheter shaft 12 is used by tiie physician 
to position tiie inflatable balloon 16 within the body ves- 
sel 26 and transfer an inflation fluid (not shown) to tiie 
inflatable balloon 16. In the embodiment shown in Rg- 
ure 1, the catiieter shaft 12 includes a catiieter shaft 
proximal end 30, a catheter shaft distal end 32, and an 
inflation lumen 34 in fluid oommunk;ation with tiie bal- 
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\oon 16. A manifold 36 having an inflation/deflation port 
38 and a guidewire port 40 is secured to the catheter 
shaft proximal end 30. The inflation/deftetion port 38 is 
in fluid communication with the inflation lumen 34 while 
the guidewire port 40 is connected to the guidewire 5 
shaft 14, In the embodiments illustrated In the Figures, 
the inflatable balloon 16 is secured to the catheter shaft 
distal end 32. Further, the catheter shaft 12 encircles 
and is substantially coaxial with the guidewire shaft 14. 
[0021 ] Preferably, the catheter shaft 12 is made of a 10 
material which is thermally compatible with the balloon 
1 6 so that the balloon 1 6 can be thermally bonded to the 
catheter shaft 12. For example, the catheter shaft 12 . 
can be manufactured by extruding a polymer such as 
PEBA, PET. Polyurethane, PE, or Nylon. 75 
[0022] The guidewire shaft 14 includes a guidewire 
shaft proximal end (not shown), a guidewire shaft distal 
end 44 (shown in Figures 3-5). and a guidewire lumen 
46. The guidewire shaft proximal end is connected to 
the guidewire port 40, while the guidewire shaft distal 20 
end 44 is attached to the tubular sleeve 18. The 
guidewire lumen 46 is sized and shaped to receive the 
guidewire 24. A guidewire shaft 14 having a 0.425 mm 
(0.017 inch) inner diameter and a 0.575 mm (0.023 
inch) outer diameter is suitable for a standard 3.5 mrn 2S 
(0.14 inch) guidewire 24. 

[0023] Typically, the guidewire shaft 14 is made by 
extruding a guidewire shaft material. Presently, the pre- 
ferred guidewire shaft material is High Density Polyeth- 
ylene ("HOPE") which provides excellent movement 30 
and tracking of the guidewire shaft 14 over the 
guidewire 24. Afternatively, for example, a Low Density 
Polyethylene ("LDPE1 with an additive, or an 
HDPE/LDPE blend can be utilized for the guidewire 
shaft 14. 35 
[0024] The balloon 16 can be used to dilate the body 
vessel 26 and/or position a stent (not shown) within the 
body vessel 26. The balloon 16 includes a body section 
48 which separates a distal cone section 50 from a 
proximal cone section 52. Prior to assembly, the inflate- 40 
ble balloon 16 includes a proximal tail 54 which can be 
thermally bonded to the catheter shaft 12 and the distal 
tail 20 which is thermally bonded to the sleeve 18. Alter- 
natively, the proximal tail 54 can be bonded with an 
adhesive to the catheter shaft 12. Typically, the balloon 45 
size for use in a body vessel 26 ranges from between 
approximately five millimetres to fifty millimetres (5 mm- 
50 mm) in length and between approximately one and 
one-half millimetres to five millimetres (1 .5 mm-5.0 mm) 
in diameter. 5^ 

[0025] The balloon 16 can be manufactured by initially 
extruding a balloon material to form a tube. Subse- 
quently, the tube is heated above its glass transition 
temperature and radially expanded within a blow mold 
(not shown) to form the balloon 16. Prefened balloon ss 
materials include PEBA, PET, PE, Polyurethane, Nylon, 
or blends thereof because balloons made from these 
materials have excellent inflation and rewrap character- 



istics. It is important to note that PEBA. PET, Poly- 
urethane, and Nylon are thermally incompatible with 
HOPE. 

[0026] The tubular sleeve 1 8 sealingly attaches to the 
guidewire shaft 14 and sealingly attaches the distal tail 
20 to the guidewire shaft 14. Preferably, the sleeve 1 8 is 
made of a sleeve material which Is thermally compatible 
with the balloon material so that the sleeve 18 can be 
thermally bonded to the distal tail 20 of the balloon 16. 
For example, the tubular sleeve 18 can be manufac- 
tured by extruding a polymer such as PEBA, PET, PE, 
Polyurethane. Nylon, or blends thereof. The sleeve 
material is also chosen based upon the desired catheter 
tip 22 stiffness and strength. The sleeve material should 
be thermally compatible to the balloon material and 
does not have to be identical to the balloon material. 
[0027] With the teaching provided herein, those skilled 
In the art will recognize alternative ways to manufacture 
the catheter shaft 12, the guidewire shaft 14, the balloon 
16. and the sleeve 18 and tiiat afternative materials can 
be utilized for these components. 
[0028] A aoss-sectional view off a portion of a first 
embodiment of tiie medical catiieter 10 Is illustrated in 
Figure 3. In this embodiment, the proximal tail 54 of the 
balloon 16 is thermally bonded to the catheter shaft 12. 
Further, a pair of spaced apart, tubular, radiopaque 
markers 56 can be bonded to the guidewire shaft 14 to 
facilitate proper positioning of the inflatable balloon 16 in 
the body vessel 26. 

[0029] Figures 4A and 4B each illustrate an enlarged 
view of the catheter tip 22 of the embodiment shown in 
Figure 3. More specifically, Figure 4A shows the cathe- 
ter tip 22 during assembly, prior to thermal bonding, 
while Figure 4B shows the catheter tip 22 after thermal 
bonding. In this embodiment, a sleeve proximal end 58 
is attached with an adhesive 60 to the guidewire shaft 
distal end 44. The adhesive 60 is positioned between 
the sleeve 18 and the guidewire shaft 14 to sealingly 
attach the sleeve 18 to the guidewire shaft 14. A suita- 
ble adhesive 60 is sold under the trade name Loctite® 
3311 U.V. by Loctite® Corporation located in Hartford, 
Connecticut. Suitable alternative adhesives include 
Loctite® 3321 U.V and Loctite® 420 Cyanoacrylate 
sold by Loctite® Corporation or UR-0531 Urethane 
adhesive sold by H.B. Fuller located in St. Paul, Minne- 
sota. 

[0030] Witii reference to Figure 4A, an outer diameter 
of the guidewire shaft 14 includes a necked down sec- 
tion 62 proximal to the guidewire shaft distal end 44 and 
an Inner surface of the sleeve 18 Includes a correspond- 
ing thick walled section 64. The necked down section 62 
of tile guidewire shaft 14 has a smaller outer diameter 
ttian the rest of the guidewire shaft 14 while tiie tiiick 
walled section 64 has a smaller inner diameter ttian tfie 
rest of the sleeve 1 8. This allows the thick walled section 
64 to be attached to the distal tall 54 while minimizing 
the profile of the catheter tip 22. 
[0031] In the embodiment shown in Figure 4A. the 
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sleeve 18 encircles only between approximately one- 
half millimetre (0.5 mm) and fifteen millimetres (15 mm) 
of the guidewire shaft 14 and more preferably between 
one-half millimetre (0.5 mm) to two millimetres (2.0 
mm), to minimize the profile of the medical catheter 10 5 
and stiffness related to the bond. Preferably, a sleeve 
distal end 66 extends past the guidewire shaft distal end 
44 to minimize the profile of the medical catheter 1 0 and 
stiffness at the catheter tip 22 related to the bond. For 
example, the sleeve distal end 66 can extend past the 
guidewire shaft distal end 44 between approximately 
one<half millimetre (0.5 mm) and five millimetres (5.0 
mm). Alternatively, the sleeve distal end 66 can be sub- 
stantially even with the guidewire shaft distal end 44. If 
the sleeve 18 extends past the guidewire shaft 14. the 
sleeve distal end 66 can be formed to have substantially 
the same inner diameter as the guidewire lume;n 46 dur- 
ing thermal bonding to the distal tail 20 of the balloon 
16. 

[0032] Figure 4B illustrates the sleeve distal end 66 
attached to the distal tail 20 of the balloon 16 with ther- 
mal bonding. The thermal bond causes the sleeve 18 
and the distal tail 20 to appear as a single, unitary com- 
ponent. The resulting thermal bond is relatively strong, 
transitionless. flexible, and durable. Additionally the 
thermal bond has a low profile for improved tracking and 
lesion crossing in the vessel 26. Further, the catheter tip 
22 can be tapered for improved tracking and lesion 
crossing. 

[0033] Figures 5A and 5B each illustrate an enlarged 
view of a second embodiment of the catheter tip 22. 
More specifically Figure 5A shows the catheter tip 22 
prior to thermal bonding, while Figure 5B shows the 
catheter tip 22 after thermal bonding between the 
sleeve 18 and the balloon 16. In this embodiment, if the 
sleeve 18 and the guidewire shaft 14 are thermally 
incompatible, the tubular sleeve 18 can be compression 
bonded to the guidewire shaft 14. Further, an adhesive 
60 can cover a portion of the guidewire shaft 14 and an 
outer surface of the sleeve proximal end 58 to prevent 
peeling of the sleeve 18 from the guidewire shaft 14. 
Suitable adhesives 60 include Loctite® 420 Cyanoacr- 
ylate. Loctite® 331 1 , or Loctite® 3321 sold by Loctite® 
Corporation, or U.R.-0531 sold by KB. Fuller located In 
St. Paul. Minnesota. 

[0034] Refemng back to Rgure 5A, the sleeve 1 8 can 
include a sleeve shaft section 68 which encircles the 
guidewire shaft 14 and a sleeve tail section 70 which fits 
within the distal tail 20 of the balloon 16. In this embod- 
iment, the inner diameter of sleeve shaft section 68 is 
larger than the inner diameter of the sleeve tail section 
70. This allows the sleeve shaft section 68 to fit over the 
guidewire shaft 14 while tiie sleeve tail section 70 has 
substantially the same Inner diameter as the guidewire 
lumen 46. The sleeve shaft section 68 encircles 
between approximately one millimetre (1 .0 mm) and fif- 
teen millimetres (15 mm) of the guidewire shaft 14, and 
more preferably between two millimetres (2.0 mm) to 



tiiree millimetres (3.0 mm) to minimize the profile and 
stiffness related to bond. Preferably, the sleeve distal 
end 66 extends past tiie guidewire shaft distal end 44 to 
minimize the profile of the medical catheter 10 and stiff- 
ness at the catheter tip 22 related to the bond. For 
example, the sleeve distal end 66 can extend past the 
guidewire shaft distal end 44 between approximately 
one-half millimetre (0.5 mm) and five millimetres (5.0 
mm). Alternatively, the sieeve distal end 66 can be sub- 
stantially even with the guidewire shaft distal end 44. If 
tiie sleeve 18 extends past the guidewire shaft 14, tiie 
sleeve distal end 66 can be formed to have substantially 
the same inner diameter as the guidewire lumen 46 dur- 
ing tiiermal bonding to the distal tail 20 of the balloon 
16. 

[0035] Referring to Figure 5B. the tiiernial bonding 
causes the tubular sleeve 18 and tiie distal tail 20 to 
appear as a single, homogenous component. Hie 
resulting tiiermal bond is relatively strong, transition- 
less, durable, and flexible and has a low profile to allow 
for improved tracking and lesion crossing. Furtiier. as 
shown In Figure 5B, the sleeve 18 merely contacts the 
guidewire shaft 14 as a result of the compression bond. 
Additionally, the catheter tip 22 can be tapered for 
improved tracking and lesion crossing. 
[0036] Figures 6A and 6B each illustrate an enlarged 
view of a third embodiment of the catheter tip 22. Figure 
6A shows the catheter tip 22 prior to thermal bonding, 
while Figure 6B shows a catiieter tip 22 after thermal 
bonding of tiie guidewire shaft 14 to the sleeve 18. and 
tiie sleeve 18 to the balloon 16. In tiiis embodiment, the 
guidewire shaft 14, the sleeve 18, and the balloon 16 
are alt thermally compatible. Even though the balloon 
16 and the guidewire shaft 14 are thermally compatible, 
it is desirak>le in many instances, to utilize a sleeve 18 
which is more flexible tiian the guidewire shaft 14. This 
embodiment is particularly useful for joining a sleeve 18 
made of a lower durometer material to a guidewire shaft 
14 made of a higher durometer of the same material. 
For example, the guidewire shaft 14 could be made out 
of a high density HOPE, while the sleeve 18 is made 
from a LDPE which is more flexible. Another example 
would be a guidewire shaft 14 made of Pebax 7233 and 
a sleeve 1 8 made of Pebax 7033. Pebax is a PEBA sold 
by Elf Atochem North America, located in Philadelphia, 
Pennsylvania. In either example, the resulting medical 
catheter 10 has a more flexible catheter tip 22 for 
improved tracking and lesion crossing. Further, 
because the guidewire shaft 14 is thermally bonded to 
the sleeve 18 and the sleeve 18 is thermally bonded to 
tiie balloon 16, the catheter tip 22 is transitionless. 
[0037] In the embodiment shown in Figure 6A, prior to 
tiiermal t>onding, the sleeve 1 8 includes the sleeve shaft 
section 68 which encircles the guidewire shaft 14 and 
the sleeve tail section 70 which fits within the distal tail 
20 of tiie balloon 16. After assembly, as illustrated in 
Figure 6B, tiiermal bonding causes the guidewire shaft 
14. the tubular sleeve 18, and tiie distal tail 20 to appear 
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as a single, homogeneous component. The resulting 
thermal bond is relatively strong, transitionless. durable, 
flexible, and has a profile for improved tracking and 
lesion crossing. Adcfitionally. in this embodiment, the 
catheter tip 22 can be tapered for improved tracking and 
lesion crossing. 

[0038] Importantly, the thermal bonding of the distal 
tail 20 to the tubular sleeve 18 allows the medical cath- 
eter 10 provided herein to have a low profile. This 
results in improved tracking and lesion aossing charac- 
teristics. Further, the thermal bond is stronger, more 
durable, and more flexible than an adhesive bond. Addi- 
tionally, because of the unique design provided herein, 
the medical catheter 10 can utilize a HOPE guidewire 
shaft 1 4 for preferred guidewire 24 movement and track- 
ing with a thermally incompatible balloon material. 

Claims 



1. A medical catheter adapted for use within a body 
vessel with a guidewire. the medical catheter com- 
prising: 

a guidewire shaft (14) having a guidewire 
lumen (46) which is adapted to receive the 
guidewire (24); and 

an inflatable balloon (16) having a distal tail 
(20): characterised by 

a sleeve (18) attached to the guidewire shaft 
(14); and wherein 

the inflatable balloon distal tail (20) is thermally 
bonded to the sleeve (18) to attach the distal 
tail (20) of the balloon (16) to the sleeve (18). 

2. The medical catheter of claim 1 wherein the sleeve 
(18) is tubular and encircles only a portion of the 
guidewire shaft (14). 

3. The medical catheter of claim 1 or 2, wherein the 
sleeve (18) includes a sleeve distal end (66) which 40 
extends past a guidewire shaft distal end (44) of the 
guidewire shaft. 

4. The medical catheter of any preceding dalm, 
wherein the guidewire shaft (14) is made of a 45 
guidewire shaft material which is thermally incom- 
patible with a balloon material which is utilized in 
the balloon (16). 

5. The medical catheter of any preceding daim. so 
wherein the sleeve (18) is made of a sleeve mate- 
rial which is thermally compatible with the balloon 
material and thermally incompatible with the 
guidewire shaft material. 

6. The medical catheter of claim 5 wherein the balloon 
material is selected from a group consisting of 
PEBA. PET, Polyurethane, and Nylon and the 
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sleeve material is selected from a group consisting 
of PEBA, PET, Polyurethane. and Nylon. 

7. The medical catheter of daim 4, 5 or 6 wherein the 
guidewire shaft material includes pdyethyiene. 

8. TTie medical catheter of any preceding daim, 
wherein the sleeve (18) is compression bonded to 
the guidewire shaft (14). 

9. The medical catheter of any preceding daim, 
induding an adhesive (60) for attaching the sleeve 
(1 8) to the guidewire shaft (1 4). 

10. The medical catheter of claim 9 wherein the adhe- 
sive (60) is positioned between the guidewire shaft 
(14) and the sleeve (18). 

11. The medical catheter of claim 9 or 10, wherein said 
adhesive covers a sleeve proximal end (58) of the 
sleeve and a portion of the guidewire shaft to inhibit 
peeling of the sleeve away from the guidewire shaft. 

12. The medical catheter of any of daims 1 to 7, 
wherein the sleeve (18) is thermally bonded to the 
guidewire shaft (14) and the sleeve is made of a 
sleeve material which is thermally compatible with 
the balloon (16). 

13. The medical catheter of any preceding claim, fur- 
ther comprising: 

a catheter shaft (12) defining an inflation 
lumen, the catheter shaft encirding a portion of 
. the guidewire shaft (14); and wherein 
said inflatable balloon (16) has a proximal tail 
(54) which is bonded and sealingly affixed to 
the catiieter shaft (1 2) and said distal tail (20) is 
thermally bonded and sealingly affixed to said 
sleeve (18). 

14. A method for manufacturing a medical catheter 
which is adapted to be inserted within a body ves- 
sel, the metiiod comprising the steps of: 

providing a guidewire shaft (14) having a 

guidewire lumen (46) which is adapted to 

receive a guidewire (24); 

attaching a sleeve (18) to the guidewire shaft; 

and 

thermally bonding a distal tail (20) of an inflata- 
ble balloon (16) to the sleeve to sealingly affix 
the distal tail to tiie sleeve (18). 

15. The metiiod of claim 14 wherein the step of provid- 
ing a guidewire shaft (14) indudes providing a 
guidewire shaft made of a guidewire shaft material 
which is thermally incompatible witii a balloon 
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materia] which is utilized in the balloon (16) and a 
sleeve material which is utilized in the sleeve (18). 

16. The method of claim 14 or 15 wherein the step of 
attaching a sleeve (18) includes the steps of com- s 
pression bonding the sleeve to the guldewire shaft 
(14) and applying an adhesive (60) over a portion of 
an outer surface of the sleeve and a portion of the 
guidewire shaft to inhibit peeling of the sleeve away 
from the guidewire shaft. io 

17. The method of claim 16 wherein the step of attach- 
ing a sleeve (18) includes the step of applying an 
adhesive (60) between the guidewire shaft (14) and 
the sleeve to attach the sleeve to the guidewire is 
shaft. 

18. The method of claim 14 wherein the step of attach- 
ing a sleeve (18) includes the step of thermally 
bonding the sleeve (1 8) to the guidewire shaft (1 4). 20 

19. The method of any of claims 14 to 18. wherein the 
step of attaching a sleeve (18) comprises attaching 
a tubular sleeve (18) to the guidewire shaft (14) 
such that the tubular sleeve encircles only a portion 2s . 
of the guidewire shaft. 

20. The method of any of claims 14 to 19, further 
Including the steps of: 

30 

providing a catheter shaft (12) which encircles 
a portion of the guidewire shaft; and 
bonding a proximal tail (54) of the inflatable bal- 
loon (16) to the catheter shaft to sealingly affix 
the proximal tail to the catheter shaft. 35 
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